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ABSTRACT 


-Most empirical efforts to evaluate the effects of government policies on 
agriculture have considered policies applied to specific commodity sectors. 
The results have been the construction of a number of highly specialized 
sector models which ignore cross-sector policy effects. This paper presents 
the results of an attempt to construct an aggregate model of agriculture 
which considers jointly all major agricultural policies implemented over 


the last 3 decades. 


The results indicate that government intervention in agriculture generally 
reduced farm income and production below what it would have been; lead to 
lower food prices, benefitting consumers; and constrained capital for labor 
substitution. Government programs did lead to greater price stability, 


however, which was a basic objective of agricultural programs. 


Key words: Agriculture policy, farm programs, price support, land diversion, 


food stamp program, dairy price support program; 


This paper was prepared for limited distribution to the research community 
outside the U.S. Department of Agriculture. The views expressed are not 


necessarily those of ESCS or USDA. 
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EFFECTS OF GOVERNMENT POLICY ON AGRICULTURE: AN 
EMPIRICAL ANALYSIS 


by 
R. McFall Lamm Jr. 


September 1979 


1. Introduction 

Most empirical attempts to evaluate the effects of government policies 
on agriculture have generally concentrated on policies applied to specific 
sectors. This has resulted in the construction of highly specialized 
Simultaneous equation sector models. Recent efforts include Heien's 
(13,14) Wedel of the pork and dairy sectors; Freebairn and Rausser's (6) 
meat sector model; Salathe, Dobson, and Peterson's (25) dairy sector model; 
Houck, Ryan, and Subotnik's (16) soybean model; Arzac and Wilkinson's (1) 
feed grains and livestock model; and Lamm's (17) peanut sector model. 
These models, while broadly based and quite large in some cases, ignore 
ecross=-sector policy effects, however. 

An integrated cross-sector approach allows a response to several broad 
and significant questions which specialized sector models can deal with 
only on a limited basis. For example, what are the effects of major 
government programs on investment, employment, and land utilization in 
agriculture? What are the effects of government sei tay on agricultural 
product prices, consumption, and production? How do demand side policies, 
such as the food stamp program and domestic food donations programs affect 
resource utilization and prices? 

The objective of this paper is to respond to these issues and other 


substantive policy questions raised in recent years using a rigorously 
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derived, cross-sector econometric model of agriculture. In this respect, 
the empirical approach normally followed in the construction of sector 
agricultural models is extended to agriculture as a whole. The estimated 
model is relatively small--the assumption is that a large model is not 
necessary to represent the basic structure of the food and fiber system. 
Four product makets and 3 resource markets are represented by 15 
Simultaneous equations. The construction of the model departs from 
traditional procedures used by agricultural economists in that the model is 
highly aggregated, in that the reduced form of the model is estimated 
instead of the structural equations, and in that a series of tests are 
carried out to determine whether causality is properly represented in the 
model. 

2. An Overview of the Approach 

A virtue of aggregation is that it drastically reduces the number of 
variables and equations necessary to represent a system and allows for 
generalizations about system behavior which are usually not possible from 
disaggregated models. Most important, BREeELtiCn allows difficult 
analytical problems to be made manageable. This view is expressed in early 
work by Tobin (35), and Girshek and Haavelmo (9) in attempts to model the 
food sector. There are costs involved, however, in that aggregation 
sometimes obscures microeconomic decision dynamics. 

The model utilized in this study is based on a theoretical 
representation in which consumers of agricultural products maximize utility 
in a 2-step procedure. In the first step, consumers determine expenditure 
levels for broad classes of goods, including food. In the second step, 


consumers select the quantities of different foods they desire subject to 
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expenditure constraints, food stamp availability, and food donations 
through federal distribution programs. Optimization yields a family of 
general demand functions. | 

Producers of agricultural products maximize profit in a 2-step 
procedure. In the first step, expected profit is maximized by selecting 
provisional time paths for output and input levels, given expected prices 
and an intertemporal production function. This is the long-run planning 
problem. In the second step, producers maximize current profit by 
selecting output and input levels given actual prices, short-run production 
constraints, fixed factors, and governmentally imposed constraints on 
prices and resource use. Optimization yields general supply and derived 
demand functions. Combining the market versions of these equations with 
the appropriate demand functions and market equilibrium identities results 
in a simultaneous equation representation of the agricultural system. 

Recent approaches to specifying empirical systems of demand equations 
have relied on the Spo tienrion of theoretical contraints to obtain 
estimates of system parameters (George and King (8), for example) or the 
assumption of explicit functional forms for utility functions which yield 
estimateable forms for demand functions. Both of these approaches are 
rejected in this study--the former because it imposes static constraints on 
what might be a dynamic problem, and the latter because it requires the 
analyst to know the functional form of the utility function. 

On the supply side, recent work has concentrated on the estimation of 
general forms of profit, cost, and production functions jointly as part of 
system of cost or revenue share equations (see Griffen (12) and Weaver 


(36), for example). These approaches generally consider only the short-run 
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decision problem, disregard simultaneity with the demand side, and require 
a more complicated estimation procedure, while focusing on structural 
equation estimation. 

AS an alternative to estimating the structural equations of the model 
developed in this study, the unconstrained reduced form is estimated. The 
advantages of this approach are that (1) it does not require the prior 
specification of structural functional forms and constraints--this reduces 
the possibility of bias in the reduced form since the structural 
specification of the model acts as a system of constraints when the reduced 
form is derived; (2) it simplifies implementation of causality tests see 
causality is hypothesized as unidirectional in the reduced form; and (3) it 
simplifies estimation, the analysis of the dynamic properties of the model, 
and the performance of policy simulation experiments. 

3. The Theoretical Framework 

In the first step of the consumer decision problem, individuals 
maximize intertemporal utility subject to expected income. This leads to a 
consumption plan with an expected path for expenditures by broad 
expenditure categories (food, housing, apparel, for example). Friedman 
(7), Modigliani and Brumberg (20), and George and King have described the 
way the process works explicitly. 

In the second step, consumers maximize myopic utility given prices, 
under the assumption that planned expenditures are not revised and that 
individual utility functions are additive by expenditure category. 
Governmental activity in food markets complicates what might otherwise be a 
simple decision problem, however. Consumers may receive food under 


government donations programs or food stamps as a part of low-income 
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assistance. In addition, habit formation and nutrient requirements play an 
important role in the food consumption decision process. 
Incorporating these aspects into the problem formulation, the second- 


step decision is written as 


(1) max 6(a,) Vt subject to 


qe 
(2) a, 2 he +f, yt 
(3) M+ we = pe ht vt 
CJA ee=meoN gee) Vt 


where 6(...) is a continuous ordinal utility function, qd, is a vector of 


food quantities consumed in period t, hy is a vector of food quantities 


purchased, f, is a vector of food quantities donated under government 


programs, M is total food expenditure, pt is a vector of prices 


corresponding to the foods represented in the 4; vector, we is food stamp 
payments, and $(...) is an ordinal function representing habit formation. 
Constraint (2) requires that consumption equal the sum of purchased and 
donated quantities. Constraint (3) requires the sum of food expenditures 
and the value of food stamp donations to equal the value of consumption. A 


general solution to the problem yields demand functions of the form 
% f 
ee it = Yilpp. fe» MH . WE» Gt—1) Eigecormey Wee 


where * denotes the optimizing value. This is a discrete dynamic function 


as long as dq, ./dq #0. The government controls food consumption 


pet 
partially through f, and wy 


The 2-step producer decision problem is similar to the 2-step consumer 


decision problem. In the first step, producers solve their planning 
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problem: intertemporal profit is maximized subject to an intertemporal 
multiple-input, multiple-output production function given expected prices. 
The solution to this problem results in long-run supply and derived demand 
functions with quantities functionally dependent on all expected input and 
output prices over the planning horizon. 

Under the assumption that producers resolve their planning problem in 
each period, in period t the optimal input level in the next period is 
(6) s* = p CECPt+1),--++ ECpt sp) ert ei ee Err) | 


n, ttl Wein SN Vt 


: 
where s n,t+1i8 the optimal input level for the nth input, Et ei sean 


expectations operator, DP, is a vector of output prices, ry, is a vector of 


input prices, and T is the number of periods in the firms planning horizon. 
When period t+1 arrives the level of the nth input has already been 
determined. If this level cannot be adjusted, then actual input equals 
planned input and the nth input is said to be fixed. 

In the second step of the decision problem, producers maximize profit 
in the current period given actual prices, fixed inputs, the short-run 
production function, and governmentally imposed constraints. This problem 
is stated as 


5 
(7) aed At sn Bate er s.) Vt subject to 
tie 


(9) y(z,u,) ete) ap te 


where Z, is a vector of output levels, v4 is a vector of variable input 








iroepet sar te ad mSeLhE 
veesry aster ate a 
caer bette Lae weteM E aves ell . 
a Deapeet perneg:: tw Ae “ren wie 
ol -nplguny grteebic 12ede ne oui eh nial 

oi) Gorm ween ono Somnk Suis neni tat = kPa a a 
te hE is inant tral ssi rhteatil) arte mh a 





ny B,. kat ele 

ob i ts. 3S power von eet ane fouad poaat Sunibin ds they a 
} Solee) 2. us 44 -sealda tugiye Ve dian & a2 eT 
torrent anceAady roel ant ob Gorey swims en? ¢: 7 ae oben lg surges 
trope YReonfe war tugrh Boe ef? th Tepek of7 cove cetcig tet tobe 
slewge Soa! Leute need. neat Se 6g Sotemiy rai ‘sta _ panier 
Beets We 00 Btam AA ua tt oh? bik aus Ul 

{org egtataan droite eo caiew a beer. 1 sae Ne Hk 
Spree Wd adingiat Meg neni Laan a, Seley oe! HA a - 


wit oejecambidaes weniiqat 





; : # 
levels, U, is a vector of total inputs, St is a vector of planned input 


levels which cannot be adjusted, Pt is a vector of output prices, rt is a 


vector of input prices, and 1, is a vector of governmentally imposed 
restrictions on input utilization (such as acreage allotments or 
diversions). Relation (8) states that input utilization equals the sum of 
planned utilization and adjustments; relation (9) is Lucas' (19) short-run 
production function; relation (10) is a government control constraint; and 
relation (11) imposes nonnegativity on quantity variables. 

The second-step producer decision problem allows a direct role for 
input fixity through the short-run production function. If the level of 
the nth input is completely fixed in period t then u,, = sea andino 
adjustment is possible. This would be the case if the nth input was plant 
size. On the other hand, if the level of the nth input is compeltely 
variable in t, the u,, = vit. This would be the case with a highly 
variable input like labor. 


Satisfaction of the Kuhn-Tucker conditions for an optimum implies 


short-run supply and variable derived demand functions of the form 


2 Py 
ee zi =Ti(P,, Tt, It, 8 4) hh Acre BAAS 
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(13) avs c= at Kate 


k = 5. (Pt, Tt, It, St 
Alternatively, total derived demand functions can be expressed as 


2 eh # 
(1 ae eee rvert 1c st ) 


Substitution of the decision rule for the level of Sa (given in equation 


(6)) gives long-run supply and derived demand functions: 


(15) zy 7 t (Pe, Tomales CPt). - cosh PtaT. 7)» EMTE)y sss 
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In the market, consumer behavior is characterized by I market demand 
functions for agricultural products. Firm behavior is characterized by I 
market supply functions, ana K derived demand functions. To assure that 
equilibrium obtains, that all markets clear, consumption must equal 


production less net product outflows. This imples 


(17) Git = Z2itt bit + Bit Late lat 


where qi+ is now defined as aggregate consumption of the ith agricultural 
product, Z;, is aggregate production, by4 is change in stocks less net 


exports, and q,, is change in government stocks. 

Assuming instantaneous adjustment and perfect aggregation, relations 
(5), (15), (16), and (17) represent a simultaneous structural model of 
agriculture. Included are I demand functions, I supply functions, I market 
equilibruim identities, and K derived demand functions: 31+K equations. 
There are 3I+K endogenous variables: Wit, Zit» Pit, and upy~. Resource 
prices are determined exogenously since agricultural producers must compete 
with nonagricultural producers in capital, land, and labor markets. 

The model is basically a competitive process representation--individual 


8 


decision makers regard prices as fixed. Governmental activity plays an 


explicit role in the determination of consumption, production, prices, and 
input utilization, however. On the demand side, the food stamp program and 


domestic donations programs influence consumption directly. On the supply 
side, changes in diversion programs determine production and input 


utilization levels. 
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The effects of the price support program are not reflected in 
individual decisions directly, but through the market equilibruim identity. 
Consequently, government purchases or sales of agricultural products has 
indirect effects on consumption, production, prices, ret input utilization 
through the reduced form of the model. As long as government stocks remain 
constant or decline due to government sales of agricultural products, 
market prices are above support levels. When agricultural products are 
purchased by the government, prices are supported. Hence, price Binet is 
represented in the model through the government stocks variable. 

4. Empirical Implementation 

The estimation of the long run version of the model requires that the 
expectations formation process be explicitly specified. This is an 
important aspect of model specification since system behavior is 
conditioned on the expectations structure. In this study, expectations are 
assumed to be formed rationally. This assumption applies both to the 
formation of current period expectations and future period expectations as 
well. 

Three assumptions underly the expectations formations process embodied 
in the model. These are (1) that expected prices are realizations of 
stationary stochastic processes, (2) that decision-makers understand the 
covariance structure of these processes sufficiently well to form least 
squares forecasts, and (3) that these forecasts represent expected prices 
and are introduced in the model under the assumption of perfect foresight. 
These assumptions form a basis for the implementation of expectations 


formation processes as described by Nerlove (22), Sims (32 ), and others. 
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Theoretically, decision-makers consider the history of all system 
variables dated prior to the current period in formulating a current period 
expectation. The inclusion of multiple distributed lags to represent this 
process is analogous to the construction of a relatively complex 
forecasting model, however. In agriculture, decision-makers are not likely 
to digest the large amounts of information necessary to construct complex 
forecasting models, but respond to recent price history as a primary 
influence. For this reason, and because prices convey large amounts of 
information about the system state, expectations formation is assumed 
dependent solely on past real prices. This type of process, although 
Simplistic, allows decision-makers to recognize cyclical variations in real 
prices and implies that decision makers are not subject to money illusion. 

Explicitly, expectations formations in the model are assumed to be 


generated by the processes: 


OURS AG) pe Sn oe 
t Pp, _ vt 
j>0 at) 
(9 Jee Ons jm WeDateeee yt 
t j>0 5) ee 


where ey and Bj are matrices of estimated structural coefficients. 
Repeated substitution of relations (18) and (19) for expected prices in 
relations (15) and (16), under the assumption that prices dated beyond the 
current period are expectations, produces an estimateable structural model 
of agriculture. 

Having derived a form of the model with all variables expressed as 
current or lagged, the task of specifying functional forms remains. 
Typically, equation forms are selected arbitrarily, or general forms are 


utilized. In this study, the reduced form of the model is estimated 
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directly. This course of action is pursued because (1) there is really no 
way to know the functional forms of the structural equations and any 
presupposition is a pretension; (2) it is the reduced form of the model 
that is of interest since it is the mechanism which generates the time 
paths of the endogenous variables; and (3) if incorrect structural 
functional forms are assumed the results may be misspecification and the 
derivation of biased reduced form estimates. 

The reduced form of the model is postulated as approximately linear 
over the sample range:¢ 


J 


(20) Ye d 
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yy is a vector of endogenous variables, xt is a vector of exogenous 
variables; ¢, is a vector of control variables, dg is a vector of 
intercepts, and the DF are matrices of structural coefficients. The 
vector @, has zero expected value, constant variance associated with each 
of its elements, and represents weather variation and linear approximation 
error. The expectations functions for E(Pp,) are embodied in the 
structural coefficients of the lag operators, while expected input prices 
are included in the xX, vector directly. 

Four product markets are included in the model. These consist of (1) 
meats (cattle and hogs), (2) dairy products (fluid and manufacturing grade 
milk, and other dairy products), (3) poultry-eggs and (4) crops (food 


grains, feed grains, oilseeds, fruits, vegetables, and fibers). The 
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resource markets included are (1) land (utilized for agricultural 
production), (2) labor (resident family and hired), and (3) capital (direct 
agricultural investment less depreciation). These categorizations 
represent a disaggregation into the basic agricultural product and resource 
markets, but allows the size of the model to be kept manageable by 
including only a limited number of markets. Only 15 equations are 
included--3 for each of the product markets and one representing each 
resource market. 

5. Estimation Results 

Before the complete model can be estimated, measures of expected prices 
must be obtained. This is accomplished by estimating the expectations 
functions of the model as third-order autoregressive processes using 
ordinary least squares (OLS). The resulting equations, which are presented 
in table 1, are all stable. The land price equation (ry) and the wage rate 
equation (r_) forecast fairly well. The meat price equation (p,), the crop 
price equation (p,), the dairy products price equation (pg), and the 
interest rate equation (re) forecast poorly. The poultry price equation 
(P,) performs moderately well, however. 

Following estimation, the expectations functions were utilized to 
forecast price time series over the sample period 1947 to 1975. The 
resulting values, which serve as price expectations in the model, were then 
included in the data matrix for equation (20) and the entire reduced form 
of the model was estimated using OLS. The results, after removing 
variables which were not statistically significant at the 10 percent level 
or higher, are presented in table 2. Definitions of variables included in 


the model are given in table 3. Prices and values are deflated using the 
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Table 1. Expectations Functions! — 
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Table 3. Definitions of Variables 
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Endogenous Variables-- 
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Prices received by farmers for meats 

Prices received by farmers for crops 

Prices received by farmers for dairy products 
Prices received by farmers for poultry-eggs 
Meats consumption 

Crops consumption 

Deter ender consumption 

Poultry-eggs consumption 

Meats production 

Crops production 

Dairy products production 

Poultry-eggs production 

Land used for production 

Farm labor force 


Net farm investment 


Exogenous Beenie 
Personal consumption expenditures on food 
Government food stamp subsidy 
Domestic donations of dairy products 
Cropland area withheld from production 


Government net removats: of crops. 


Government net removals of dairy products 
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Table 3. Continued 





Variable Definition Ree 
g Government price freeze and export embargo 

5 Exports of meats 

Vom Exports of crops 
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Consumer Price Index, and all variables (except one binary variable) are 
expressed as indices (1967=100). This facilitates the interpretation of 
estimated coefficients and dynamic multipliers of the model. 

The results generally imply that (1) habit persistence plays an 
important role in the model, especially with regard to the determination of 
agricultural prices and production; (2) changes in food expenditures do not 
play a particularly important role in the model—food expenditures are 
Statistically significant in only 5 equations; (3) government controls are 
important--most of the included control variables are highly significant 
statistically, although their impact magnitudes are not large in general; 
(4) trade in meats and crops has important effects on domestic agriculture; 
and (5) expected product and resource prices play a major role in the 
model. 

6. Causality Tests 

An underlying assumption of any model specification is that the 
endogenous variables are dependent on exogenous variables--causality is 
unidirectional from the latter to the former. If causality is not properly 
represented in the model, then the parameter estimates are measures of 
multiple correlation and not of causal structure. Rausser and Stonehouse 
(24) have recently suggested that much of the research on agricultural 
supply response provides an inadequate foundation for policy analysis for 
this reason--causality is not properly represented appropriately in most 
models because policy variables are really endogenous. 

Since policy variables play a major role in the structure of the model 
discussed in this paper, it becomes important to test for causality. 


Rausser and Stonehouse propose no specific tests for causality, but simply 





ong Yetusthey PDALy ace err  aiaaeaate oe as, peer wie caida 
36 (PS Fete Sy oie Sarat sje PRT i S20 492 59%, xe brtee| 
bad wie Te edges ieee ter “Yrersitiers Gasentter 

vevS¥G ig wapes(ttace 6 tees fT) Sede wasl ¢Glidwets «fivve® otf 
) area 
Pres ied 


"® Scefenrcwlks, fs 45 Nears aoc Uae eee. oe oe? AL 





her : sul ISSete biel is teaeecie Ss see visIene oe Tee onl" 


oe 1p? ve se ‘eta add al dion: Sb eant Yi whips rseR 4 taig’ 

eis chines treedeens (2: contgecp> & lnm us dneeltinals gi ieperay cies 
sry! Shite vv! Qi ete Settee Lodge BAUER ans Fo Foti SY 
LH" GRoh ft? . teted *- ee) 28200 bar 540] ae? apie eee od idede 
ovis Gas C1Se3O74 tw El oe he et wont saa seo Gas efeou f. eae, G2 
: ian = val "6. ev ewne’ Baz Seectersg bettoads (8) /Re 


. ses, 
HaesT “Tile So 
ef) Tat B82 Woden ll Avder ose fm i roe gmurce goiys tee 


ef ysl ierouge-geteu. ce fasslrgere Os SeedeS os. eeidal sy Gite, ORD 


viem@nty dcx Pi He atape i “sel. PAL OF ama} 4° <n ; 
ie ab hagset 915 Sadwet tee ond ag aagy, ex? are alee rT meat) 


OcTeAO SIL Lav or a ee Lever te son ap np dame 





21 


assume that policy variables are endogenous and develop their model 
accordingly. There does exist a substantial literature on testing for 
causality, however (see Pierce and Haugh (23) for a survey). Although no 
conclusions have been reached concerning the best methods for causality 
testing, the attention devoted to the subject suggests that some of the 
proposed tests at least be considered in model construction. 

Granger (11) and Sims (31) outlined the statistical theory which can be 
utilized to test for exogeneity. This theory has recently been applied by 
Sargent (27) to test the specification of a macroeconometric model. 
Comments on Sargent's application were made by Nelson (21), with a response 
by Sargent (28). In his application, Sargent utilizes the concept of 
Granger causality to propose a least squares test and follows Sims in 
applying a double-sided distributed lag test. A major problem with both of 
these procedures is that they are tests for univariate causality--a 
generalized test for multivariate causality has not yet been proposed in 
the literature. Even so, the implications of the univariate tests may be 


of interest for this study. 


In Granger's sense, a variable y, is caused by x, if yy can be better 
predicted using past information on X, than if no information on xy is 
used. This leads to the specification 
(21) hay ee gine ve Ay ak oe vt 
Under the null hypothesis that Xt does not cause Yt, ass On i eth Ss 
hypothesis can be tested using the F test for complete versus reduced 
models. If the null hypothesis is accepted than X, is not exogenous with 


respect to Yt. 


Sims' method for testing for causality requires the estimation of the 
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double-sided distributed lag 


ie -~7 > j]>e at Dee, 


(22) Beek teet : Na Yees 
Under the null hypothesis:that X_ does not cause Yes; = Ovi>0. This 
hypothesis is also tested using the F test, acceptance implying that xX, is 
not exogenous with respect to be 

Both of these tests are applied to determine whether causality is 
properly represented in the model. Two alternatives were evaluated in each 
case. First, the endogenous variables of the model were tested to 
determine whether they are caused by the exogenous variables of the model. 
Second, the exogenous variables of the model were tested to determine 
whether they are caused by the endogenous variables. If the model is 
properly specified, then the first possibility should be confirmed while 
the latter should be rejected. 

Table 4 presents F statistics for Granger tests of the hypothesis that 
the exogenous variables cause the endogenous variables of the model. The F 
Statistics are derived from a regression of the dependent variables on 
lagged dependent and independent variables lagged one through 3 years. The 
critical F values are 4.87 at the 99 percent confidence level and 3.07 at 
the 95 percent confidence level with (3,21) degrees of freedom. 
Approximately 20 percent of the resulting F statistics are statistically 
Significant at the 95 percent confidence level, implying that the exogenous 
variables do not generally cause the endogenous variables in the model. 
The results do imply an important causal role for the food stamp program, 
land diversion, government crop removals, and the 1973 government price 
freeze and embargo, however. 


Table 5 presents F statistics for Granger tests of the hypothesis that. 
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the endogenous variables of the model cause the exogenous variables. Only 
about i2 percent of the F statistics are statistically significant at the 

95 percent confidence level, indicating that the flow of causality is not 

generally from the endogenous variables to the exogenous variables. Some 

evidence exists indicating that prices, consumption, and production cause 

meat imports, however. 

Table 6 summarizes the F statistics necessary to test the hypotheses 
that the exogenous variables do not cause the endogenous variables using 
the Sims' test. The F statistics are derived from a regression of the 
exogenous variables on future values of the endogenous variables (one 
through 3 years ahead), current endogenous values, and endogenous values 
lagged one through 3 years. The critical F values are 4.94 at the 99 
percent confidence level and 3.10 at the 95 percent confidence level with 
(3,20) degres of freedom. The F statistics necessary to test the 
hypothesis that the endogenous variables do not cause the exogenous 
variables are presented in Table 7. 

Utilizing the Sims procedure to test whether the exogenous variables 
cause the endogenous variables yields results which are not generally 
consistent with the findings obtained using the Granger test. About 23 
percent of the test statistics are significant at the 95 percent confidence 
level (approximately the same number as with the Granger test), but the set 
of exogenous variables found to cause the endogenous variables is 
fundamentally different from the causal set identified using the Granger 
test. 

Applying the Sims' procedure to test the possibility that the 


endogenous variables cause the exogenous variables also produces results 
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Table 6. F Statistics for Sims Causality: 
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Table 7. F Statistics for Sims Causality: Tests for Exogeneity 
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which differ substantially from those obtained by applying the Granger 
test. Almost 25 percent of the F statistics are significant at the 95 
percent confidence level, compared with 12 percent for the Granger test. 
The evidence suggests that the endogenous variables of the model cause the 
government price freeze and embargo, meat and crop exports, and meat 
imports. 

The Granger test indicates unidirectional causality in 35 cases; 
causality in both directions in 7 cases; and no association in 93 cases. 
The Sims test implies unidirectional causality in 55 cases; causality in 
both directions in 7 cases; and no association in 73 cases. In only 22 
cases do both tests imply unidirectional causality in the same direction 
for the same variable pairs, and of these only 13 cases are consistent with 
the causality direction assumed in the model. 

In brief, the results of testing for causality suggest that causal 
flows are not properly represented in the model--the general implications 
are that there is little causal association among the endogenous and 
exogenous variables in the model. It is important to note that these 
results are (1) based on a univariate analysis and (2) suggest no 
alternative model specification. For these reasons, and because the 
results of implementing both the Granger and Sims test are largely 
contradictory, it is not clear how serious these results should be taken. 

7. Model Validation 

Typically, econometric models are validated over both the sample period 
on which estimation is based, and over a sample period outside of the 
estimation period. This convention is followed here--a "within sample" 


validation is performed using actual exogenous data over the period 1947 
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through 1975, and an additional validation is performed using exogenous 
data from the years 1976 through 1978. For both validations, actual values 
of lagged endogenous variables are used as seeds for deterministic 
simulations of the model. Generated values of endogenous variables are 
then used as the values of lagged endogenous variables in later periods 
allowing full dynamic response--simulated deterministic time paths for the 
endogenous variables result. 

Table 8 presents mean absolute errors and Theil (34) inequality 
coefficients for a comparison of the simulated deterministic time paths of 
the model with the actual system time paths. For the within sample 
validation, the simulated time paths follow the actual system time paths 
fairly well. Although the mean absolute errors for the price of crops, the 
price of poultry-eggs, and for capital investment are quite large, those 
associated with the other endogenous variables in the model seem 
acceptable. In addition, the model appears to simulate turning points 
quite well-—13 of the 15 endogenous variables have Theil inequality 
coefficients less than unity in value. 

For the beyond sample validation, mean absolute errors for all 
variables are small (with the exception of poultry price), and 9 of the 15 
inequality Peariiciants are less than unity. Some of the 1978 data are 
preliminary, however. Even so, the model as a whole seems to perform 
reasonably well. This statement is supported when the relative variability 
of the endogenous time paths of the model are considered. Agricultural 
prices and production are far more variable than prices and production in 
other sectors of the economy. And, consequently, are more difficult to 
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Table 8. Summary Validation Statistics 
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8. Policy Effects 

Six government control variables are represented in the model. These 
include (1) food stamp payments, (2) domestic donations of dairy products, 
(3) cropland area withheld from production, (4) net market removals of 
crops, (5) net market removals of dairy products, and (6) a binary variable 
representing special policies implemented in 1973. The inclusion of these 
policy variables is based on the theoretics underlying the model 
specification, with the exception of the binary variable representing 
special 1973 policies--the number and diversity of policies implemented 
that year make quantification difficult. 

Included policy variables represent the 2 major agricultural supply 
control programs implemented over the sample period: (1) the crop price 
Support and land diversion program, and (2) the dairy price support 
program. In addition, 2 other control programs are also represented: 
the special 1973 policies, and the food stamp program. The effects of 
these programs are assessed through policy simulations and the analysis of 
the dynamic multipliers of the model. 

8.1 Nature of Implemented Policies 

Crop price supports and land diversions were designed primarily (1) to 
increase income for agricultural producers, (2) to stabilize prices, and 
(3) to provide a stable food supply to consumers. The basic instruments 
for accomplishing these objectives included the direct purchase of crops by 
the government, with mandated land diversions or acreage withholdings. 

The use of both of these policies result in higher prices in the short-run 


by reducing the market supply of agricultural products. 
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8.11 Crop Removals 

Six basic crops were purchased by the government over the sample 
period: cotton, peanuts, rice, tobacco, corn, and wheat. Other nonbasic 
commodities were also purchased: feed grains other than corn, oilseeds, 
and sugar. Purchase levels varied over time, however=-—in some years large 
quantities of all of these crops were purchased, while in other years 
virtually no purchases were made. 

Crop removals were not made directly but through loan programs. 
Generally, when market prices were below specified levels, commodity 
producers were eligible for loans with their crops serving as collateral. 
If market prices remained below support levels, then producers could 
default, receive the support price, and the government took possession of 
the crop. "Net removals" represent the total quantity of crop removed from 
the market and not resold by the government in the same year. 

Price support levels do not enter the model directly. Instead, the 
one-to-one correspondence between a given price support level and the net 
removal of a particular crop is exploited through the market equilibrium 
identity as an approximation of the price support mechanism. When net 
removals are positive, prices are actively being supported. When there are 
no net removals, the market price is above the support price. When net 
removals are negative, the government is selling commodities to reduce the 
market price. In the model (and in actuality), net removals are the 
mechanism through which the government controls prices. 

The use of net removals in the model as the control variable allows 
several problems to be overcome. It eliminates the need to calculate 


effective" support prices, which has been the approach utilized in some 
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Studies (see Houck (15), for example). In addition, it eliminates the need 


to incorporate an inequality stating that price is greater than or equal to 
the support price as some authors have proposed. 
8.12 Land-Use Control 

Land-use control, the other major policy used to impact crop prices 
over the study period! was implemented through the Cropland Conversion 
Program, the Cropland Adjustment Program, and other conservation programs. 
Land use was also restricted through set-asides and diversions associated 
with price support programs. 

Participation incentives were made generally through (1) direct 
payments, up to a limit, and (2) by requiring that a percentage of cropland 
be diverted for producers to be eligible for price support. In both cases, 
a direct financial incentive was utilized to control the behavior of 
producers. By varying the incentive, the quantity of land diverted was 
varied. This one-to-one correspondence between incentive and the quantity 
of land diverted allows the latter to represent the appropriate control 
instrument in the model. 

8.13 Dairy Price Support Program 

The dairy product price support program was designed initially to 
support the income of milk producers and to provide "orderly marketing" of 
dairy products. To accomplish this objective, the government supported the 
price of dairy products (cheese, butter, and nonfat dry milk) through 
direct purchases. This resulted in higher milk prices at the farm level. 
Support prices for milk and dairy products were announced publicly and 
policy was implemented through the actual purchase of dairy products on the 


market. As with crops, the monotonic relationship between price supports 
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and net removals of dairy products allows net removals to be used as the 
relevant policy instrument in the model.4 

Following removal of dairy products from the market, the government has 
been faced with a disposition problem. If dairy products were simply 
resold on the market, then there would be little effective price support 
(although prices ene be smoothed over time). As an alternative, most 
dairy products have been donated for use under the School Lunch Program, 
donated under the Nutrition Program for the Elderly, and given to states 
for distribution to the needy and to individuals receiving public 
assistance. 

The nature of product dispositions under price support programs has 
important implications for program effectiveness. Once dairy products are 
removed from the market, supply decreases-—-causing higher prices in the 
short-run. When dairy products are donated domestically, demand decreases 
since nat yi cats receive goods through nonmarket channels. This leads to 
lower prices. The nature of dispositions then is crucial in determining 
the ultimate effects of government price support programs. The demand side 
effect could actually offset the supply side effect of a support program. 

8.14 Policies in 1973 

The most important special policy implemented in 1973 was the 
imposition of a ceiling on retail prices for red meat (from March through 
September) and a freeze on all retail food prices in June and July. Raw 
agricultural product markets were exempt but obviously affected since food 
manufacturers' and distributors' derived demands were changed drastically. 
Other policies applied in 1973 included an export embargo on soybeans, 


cottonseed, and related products during the summer; a suspension of meat 
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Theoretically, the food stamp subsidy should increase the demand for 
food. This is an implication of the argument underlying the model 
developed in this study and has been outlined by Sullivan (33). The 
interesting empirical questions relating to the Food Stamp Program concern 
how much the program has increased the demand for food, and whether, 
through demand-side effects, the program has had a substantial impact on 
food production. 

8.2 Simulations 

Seven deterministic policy simulations were performed to evaluate the 
effects of government programs on agricultural prices, consumption, 
production, and input utilization over the study period. In each 
simulation, the basic objective was to determine the effects on the system 
if a particular policy or group of policies had not been implemented. The 
results allow a determination of how well government programs satisfied 
their design goals. 

Considered specifically were the effects of (1) the crop price support 
program, (2) land diversion programs, (3) the joint effects of the crop 
price support and land diversion programs, (4) the dairy price support 
program, (5) domestic donations of dairy products, (6) the 1973 price 
freeze and export embargo, and (7) the joint effects of all these programs. 
In each simulation, the values of the appropriate government policy 
variables were set equal to zero and deterministic time paths of the model 
produced. Comparative policy analyses were then performed by contrasting 
the distribution statistics of the simulated endogenous series (with error 
terms suppressed) with distribution statistics from a deterministic 


solution of the model. In addition, simulated values for farm income and 
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the farm value of domestic food consumption were computed and contrasted 
with their deterministic values. 

A particular problem with the use of linear policy simulation is that 
as values of exogenous variables are changed from their original paths, 
the estimated model is imposed on new exogenous data which were not 
considered in the model construction. The consequences may be perverse 
Simulation results when the change is substantial. In addition, a linear 
structure may be imposed on exogenous data reflecting nonlinear realities-—— 
the linear model is a valid representation only over the range of exogenous 
data used in estimation. Since there were at least several years during 
which each policy variable was set at zero over the study period, the 
substitution of zero value time paths for control variables should not lead 
to perverse simlation results -— the exogenous time paths are not altered 
drastically. 

In the first simulation, the value of government net removals of crops 
was set to zero and deterministic time paths of the model produced. The 
results, in terms of endogenous variable means and standard deviations are 
compared to the same statistics with government net removals of crops set 
at their actual levels in table 9. Indications are that crop price support 
caused higher meat prices, and lower prices for crops, dairy products, and 
poultry-eggs. In addition, meat and poultry-eggs consumption were 
stimulated, but crops and dairy products consumption were depressed. 
Production of all products increased, with the exception of meats, and 
resource utilization was reduced. 

With no crop price support, indications are that farm income would have 


been 14 percent lower-—-$1156 billion versus $1347 billion over the sample 
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Table 9. Selected Simulation Results: Means and Standard Deviations 
of Endogenous Variables Under Alternative Policies 


Deterministic Crop Crop Price 
Variable Model Price Land Support and 
Solution Support Diversion Land Diversion 
—-1967=100— 
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Table 9, Continued 


Dairy Dairy Price Freeze 
Variable Price Product and Export No Government 
. Support Donations Embargo Intervention 
--1967=100—— 

Pit 137.4 161.5 103.6 pivtse! 
C2525) (47.9) (47.6) (33.4) 
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period (compare rows 1 and 2 of table 10). The crop price support program 
also resulted in a higher value of domestic food consumption—— $1175 
billion versus $980 without the program. Hence, the simulation results 
Suggest that government price support for crops increased farm income but 
also contributed to higher consumer food prices as increased farm prices 
were passed through to the retail level. 

In the second simulation, the value of the land diversion variable was 
set equal to zero. The results (presented in table 9) suggest that the 
land diversion programs stimulated higher prices for all agricultural 
products, led to lower per capita consumption, resulted in decreased 
production, stimulated land and labor utilization, but depressed capital 
investment in agriculture. In addition, indications are that land 
diversion programs resulted in lower farm income, $1538 billion without 
diversion as opposed to $1347 billion with diversion, and led to a lower 
value for domestic food consumption, $1333 billion without diversion versus 
$1175 billion with diversion. These findings support a perspective of 
diversion programs as a cause of higher agricultural prices, while failing 
to increase farm income--revenue declines from decreased production more 
than offset revenue increases from higher prices. 

The first 2 simulations considered separately policy programs which 
have been implemented jointly over much of the sample period—eligibility 
for price support has been conditioned on participation in set-aside 
programs in recent years. Obviously, there is an association between net 
crop removals and land diversions. A third simulation was performed to 
examine this association. In this simulation the values of government net 
removals of crops and land diversions were set equal to zero over the 


sample period. 
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Table 10. Selected Simulation Results: Farm Income and the Farm Value 
of Domestic Food Consumption Under Alternative Policies 


Policy 


Deterministic 
Model Solution 


Crop Price Support 
Land Diversion 


Crop Price Support 
and Land Diversion 


Dairy Price Support 
program 


Dairy Product 
Donations 


Price Freeze and 
Export Embargo 


No Government 
Intervention 


Total 


1347 
1156 


1538 


De 7s 


pee es) 


1616 


1319 
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Farm Value of 


Farm Income Domestic Food Consumption 
Standard Standard 
Mean Deviation Total Mean Deviation 


--1967 dollars in billions-- 
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The results of the third simulation indicate that crop price support 
and land diversion programs jointly led to higher meat prices, lower crop 
prices, higher dairy product prices, and lower poultry-egg prices. -In 
addition, consumption of crops and poultry-eggs were stimulated by the 
Programs, while consumption of meat and dairy products were not; production 
of crops and poultry-eggs increased, while meat and dairy products 
production did not; and land and capital utilization declined. With both 
crop price support and land diversion programs implemented, farm income was 
$60 billion less than it would have been without them. 

In brief, with respect to the satisfaction of program objectives, it is 
clear that the crop price support and land diversion programs failed to 
increase farm income. These programs did increase price stability (as 
evidenced by lower standard deviations on prices and income), but also had 
a positive effect on food prices since the value of food consumption was 
increased as a result of the programs. 

In the fourth simulation, the values of net government removals of 
dairy products and domestic dairy product donations were set to zero. This 
allows an evaluation of the effects of the dairy price support program. In 
the fifth simulation, the values of domestic dairy product donations were 
set to zero, but net government removals of dairy products were allowed to 
remain at actual historic levels. This simulation was designed to allow an 
evaluation of the dairy price support program if net removals had been 
donated for use in other countries instead of being donated for domestic 
use. 

The results of the fourth simulation, the evaluation of the total 


effects of the dairy price support program, indicate that the program led 
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to lower prices for all agricultural products, increased consumption and 
production, and decreased resource utilization. The dairy price support 
program also resulted in reduced farm income, $1573 billion without the 
program versus $1347 billion with it, and a lower farm value of domestic 
food consumption, $1394 billion without the program compared to $1175 
billion with it. The basic reasons for these results were that reduced 
revenue from lower prices more than offset increased revenue from increased 
consumption and production. 

The fifth simulation, with external disposal of dairy product net 
removals, approximates a situation where there would be no demand-side 
effects on domestic markets. This would be the case under a program where, 
for example, dairy products were donated under PL 480. 

Simulation results indicate that the effects of domestic donations 
largely offset the effects of the dairy price support program. If dairy 
products removed under the dairy price support program had been donated 
under PL 480 programs, agricultural product prices would have been much 
higher (especially dairy product prices), domestic consumption and 
production lower, and input utilization reduced (compare columns 5 and 6 of 
table 9). With external disposition, farm income would have been higher -- 
$1616 billion versus $1573 billion; and the value of domestic food 
consumption would have been greater-—-$1528 billion versus $1394 billion. 
Consequently, external disposition of dairy products would have enhanced 
the realization of the design goals of the program. 

In the sixth simulation, the binary variable representing the 1973 
price freeze and export embargo was set to zero. Results indicate that the 
effects of the 1973 policies were to substantially increase the prices of 


meat, dairy products, and poultry-eggs. In addition, the 1973 policies led 
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to small declines in consumption and production of agricultural products, 
with meat consumption declining the most (see column 7 of table 9). 

Farm income was increased by the 1973 policies, and would have totaled 
only $1319 billion if the 1973 policies had not been implemented (versus 
$1347 billion with the policies). The farm value of domestic food 
consumption ae also higher as a consequence of the 1973 policies. For 
this reason, the 1973 policies, while they may have held down retail food 
prices, actually caused higher farm food prices. This was attributable 
mostly to the effects of the beef price ceiling and freeze, which totally 
disrupted the meat marketing system. Meat producers withheld animals from 
Slaughter and the additional revenue obtained as a result of higher prices 
more than compensated for declines in slaughter. Dairy producers and 
poultry-eggs producers benefitted from substitution effects, and the 
results were higher farm incomes and higher costs for food at the farm 
level. 

The final simulation was designed to evaluate the effects of all 
government activity on agriculture over the sample period: the values of 
all 5 government control variables were set to zero and deterministic time 
paths generated. These time paths approximate an unrestricted free market 
solution and represent prices, consumption, production, and input 
utilization which would have occurred had there been no crop price program, 
no land diversion, no dairy price support program, no domestic donations 
of dairy products, and no 1973 price freeze and export embargo. 

With no government interference, indications are that meat prices would 
have been lower, crop prices higher, dairy product prices higher, and 
poultry-eggs prices higher. Meat consumption would have been higher with 


no government intervention in agricultural product markets, but consumption 
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of crops, dairy products, and poultry-eggs would have been lower. And with 
no government programs land utilization would have increased, more labor 
would have been utilized, and capital investment would have been 
intensified. 

Agricultural income would have been higher over the sample period with 
no government intervention -—-$1753 billion versus $1347 billion, an 
increase of 30 percent. In addition, che farm value of domestic food 
consumption would have been larger—-$1355 billion, compared with $1175 
billion, an increase of 15 percent. This suggests that the government 
programs failed to increase agricultural income, even though this was a 
basic objective. Consumers benefited from government agricultural 
programs, however, paying much less for food products than would have been 
the case without governmental intervention. 

| 8.3 The Food Stamp Program 

The statistical significance of the estimated coefficients associated 
with the food stamp program indicates an important role for this demand 
side policy, even though the food stamp program was important only over the 
last 5 years of the sample period. One approach to analyzing the effects 
of the food stamp program would be to set the value of the food stamp 
Subsidy variable to zero and perform a policy simulation. However, food 
stamp subsidies partially determine consumer food expenditures in the first 
stage of the consumer decision problem. Since the empirical model 
generates no information on this relationship, policy simulation would not 
be very useful. One alternative is to compare the dynamic multipliers for 
these 2 variables. 

Tables 11 and 12 present Goldberger (10) impact, interim, and total 


multipliers for unit changes in consumer food expenditures and the food 
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Table 11. Impact, Interim, and Total Multipliers for a Unit 
Increase in Food Expenditures 
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Table ?l2: Impact, Interim, and Total Multipliers for a Unit Increase 
in. the Food Stamp Subsidy 
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Stamp subsidy. Indications are that increases in real food expenditures 
have immediate positive impacts on crops and poultry-eggs prices, and 
positive effects on meats and dairy product prices after one year. [In 
Subsequent years, the effects of increased real consumer food expenditures 
continue to be substantial, cycling with only limited convergence after 8 
years. The total effects over an infinite horizon indicate that a one unit 
increase in real consumer food expenditures eventually results in a 12.9 
percent increase in meat prices, a 15.5 percent increase in crops prices, a 
4.9 percent increase in dairy product prices, and a 32.8 percent increase 
in poultry-egg prices. 

A unit increase in the food stamp subsidy leads immediately to higher 
prices for meats, dairy products, and poultry-eggs, but lower crops prices. 
In addition, consumption of all products is stimulated. After one year, 
the interim effect of a unit increase in the food stamp subsidy is higher 
meat prices, but lower prices for other products. In subsequent years, the 
price effects are cyclical and do not converge rapidly. The total effects 
on prices over an infinite horizon are negative. 

An increase in the food stamp subsidy necessarily implies an increase 
in food consumption expenditures if program participants purchase more 
expensive foods or a greater quantity of food. This is a consequence of 
the way food consumption expenditures are measured, the food program 
structure, and the fact that food is a normal good. The unanswered 
question concerns the extent to which food stamp subsidies increase food 
consumption expenditures. 

A partial response to this question is possible by reviewing changes in 
the food stamp subsidy and consumer food expenditures. Over the last 9 


years of the sample period, the food stamp subsidy increased an average of 
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$.281 billion per year while total food consumption expenditures increased 
an average of $3.408 billion per year (both in constant 1967 dollars). 
These represent a 265 percent average annual increase for food stamp 
subsidies and a 3 percent average annual increase in food consumption 
expenditures. 

Under the assumption that all of the food stamp subsidy was expended on 
food, the multipliers in table 11 and 12 imply that an average subsidy 
increase of $.281 billion would increase meat prices 4.0 percent, increase 
dairy product prices 2.9 percent, and increase poultry-eggs prices 0.9 
percent. The immediate impact on crop prices would be a 5.0 percent 
decline, however. Most of the impact would occur after a one year interim: 
meat prices would increase 7.3 percent, while crops prices would decline 
9.3 percent, dairy product prices would decline 2.4 percent, and poultry- 
eggs prices would decline 1.3 percent. After ae year interim the effects 
have the same signs but are much smaller in magnitude. After many years, 
the cummulative effects of an average increase in the food subsidy would be 
a 2.6 percent increase in meat prices and lower prices for other 
agricultural products. 

These findings reflect a situation where the food stamp subsidy is 
completely expended on food, a somewhat unrealistic example. Even so, the 
results are intuitively plausible. As low-income individuals receive 
assistance, their abiliby to purchase more expensive foods is enhanced. An 
obvious purchase choice would be meat, one of the more expensive foods on a 
pound for pound basis. As a result, meat prices are bid up while the 
prices of other agricultural products decline --a direct response to the 


food stamp subsidy. 
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9. Limitations 

The policy implications of this study are, of course, highly 
conditional on the model. For this reason, conclusions based on it must be 
qualified. Four necessary qualifications involve considerations of (1) the 
expectations formations process; (2) the omission of an explicit role for 
inventory accummulation and decummulation; (3) the inclusion of exports and 
imports as exogenous variables; and (4) the representation of policy 
decisions as exogenous when in fact policy decisions are influenced by 
equilibrium prices and quantities. 

Regarding the expectations formation process used in this study, it 
must be noted that the specification is largely arbitrary. Decision makers 
use linear least squares price predictions, a seemingly simplistic 
approach. Even so, a large amount of information is conveyed through this 
expectations formation process--each price is caused by a large number of 
exogenous variables. To illustrate, consider the price support program for 
crops. The government announces a price support level for crops and than 
proceeds to make the necessary purchases in the market. In the model, this 
is reflected in an increase in government crop removals, which drives up 
the price of crops directly. Through the price expectations relationship, 
this results in a higher expected price in the following year, a direct 
consequence of policy this year. This is the type of eenent eri ons process 
which might be expected to occur in actuality. 

The only expectations formations processes which are viable 
alternatives would involve the inclusion of additional lagged endogenous 
variables in the price autoregression, implying that decision makers were 
capable of a more complex understanding of market interactions. Since in 


some of the largest firms in the country forecasts are often made on the 
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basis of naive no-change extrapolations, this would appear to be going too 
far. Some experimentation using alternative expectations formations 
processes was attempted, however. The results did not generally alter the 
basic findings of the previous section. 

The omission of a role for inventorys in the model is a consequence of 
simplification using the underlying theoretical structure. In the long- 
run, stocks held by firms (or by consumers) depend on expected prices. But 
in the short-run, the supply of agricultural products and the derived 
demand for resources are dependent on stocks. Substitution of the fixed 
Supply equation in the short-run firm supply and derived demand equations 
results in the elimination of inventories from the model and the dependence 
of supply and demand on expected prices. 

The other 2 limitations of the model, the exclusion of international 
markets for meats and crops, and the modeling of policy formulation as an 
endogenous process, involve important issues considered in the literature 
in recent years. An explicit representation of international markets 
integrated with domestic markets is possible on the basis of trade theory. 
Regarding policy formulation, it is not yet clear how policy variables 
should be represented endogenously in econometric models. 

Alternative specifications of the model might significantly alter the 
simulation and multiplier results presented in the previous section. This 
is not likely, however, unless an alternative specification would result in 
a substantial change in the list of exogenous variables included in each 
equation or if the endogenous feedback structure of the model was 
Significantly changed. In addition, the results of the validation attempts 
indicate that the model replicates behavior in the agricultural system 


fairly well. On this basis, and because there is little evidence to 
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Suggest a more comprehensive and appropriate alternative, the policy 


Simulation results and multiplier implications seem acceptable. 
10. Implications 

On the basis of policy simulations and multiplier analysis, 4 major 
findings are apparent. These are that government programs (1) failed to 
increase farm income over the study period; (2) reduced the farm value of 
domestic food consumption, implying benefits to consumers; (3) stabilized 
agricultural product prices; and (4) that the food stamp program has had 
small effects on prices, consumption, and production of agricultural 
products. These findings have important implications concerning the 
effectiveness of government policies in agriculture. 

The most important finding of this study is that government programs 
did not increase farm income, and in fact had a negative effect on income. 
This supports the argument that government programs kept small, less 
efficient producers in agriculture when their resources could have been 
more efficiently used in alternative pursuits. In addition, the evidence 
supports the position of economists who have argued that income 
distribution could be accomplished more efficiently through direct payments 
to agricultural producers rather. than through traditional programs. 

A major reason for government intervention in agriculture was to 
increase farm income. To the short-sighted the logic was simple: divert 
land to noncrop use and further reduce market supplies through direct 
government purchases. Then, because demand was inelastic, the revenue gain 
would be greater than revenue loss, increasing farm income. In reality, 
unplanted land was a wasted resource and government programs reduced 
employment and investment. In addition, demand was not inelastic but was 


simultaneous with supply over time so that the revenue effects of 
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government activity could not be easily discerned. Crop price support with 
external dispositions of government removals could have resulted in higher 
agricultural income. But implemented jointly with massive land diversions, 
the results were exactly the opposite--lower farm income and allocative 
inefficiency. 

The second major finding of the study, that government programs reduced 
the price of food to consumers, is an important result which illustrates 
why food prices in the U. S. are the lowest among developed countries. 
Without government intervention, meat prices would have been lower, but the 
prices of crops, dairy products, and poultry-eggs would have been higher. 
Meat consumption would have been greater, however, but consumption of 
crops, dairy products, and poultry-eggs would have been lower without 
government programs. Lower meat costs more than offset higher costs for 
the other agricultural products, implying reduced food costs to consumers. 
In addition, implications are that government policy had a substantial 
effect on the diets of consumers in the U.S.--besides reducing food costs, 
the composition of food consumption expenditures was changed. 

Regarding the price stabilizing effects of government programs, the 
results are striking. Government programs reduced the standard deviations 
of the price series by more than 60 percent for some products. This 
clearly is a consequence of the selective holding and release of stocks 
under price support programs. As government stocks increased, the 
disposition problem intensified, but usually was resolved by a small 
harvest within a few years. The net results were a smoothing of 
agricultural product prices over time. 

A reduction in price variation as a consequence of government programs 


may be one of the factors contributing to lower farm incomes. Less price 
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variation in an industry results in greater output and larger firm numbers 


because of risk adversity, according to Sandmo (26). This may explain why 


So many marginal firms have remained in agriculture--government programs 


reduced price variation. 


The fourth major implication of the study is that the food stamp 


. program has had a significant but small effect on consumer food prices. 


Assuming constant farm to retail marketing margins, the results of the 
multiplier analysis imply that an average increase of $.218 billion in the 
food stamp subsidy would result in a 0.2 percent increase in the Consumer 
Price Index for food. After one year there is little panteionas impact on 
retail food prices-—-higher retail meat prices are offset by lower prices 
for crop products. 

These results generally are consistent with previous Studies on this 
issue. Belongia and Boehm (2), and Schrimper (29) conclude that food 
assistance programs have had a small positive effect on retail food prices. 
In addition, Blakely (3) concluded that food stamp subsidies have a 
positive effect on beef prices--further corroborating the results presented 
here. These conclusions would appear intuitive without an empirical 
analysis, however. The food stamp subsidy currently represents only about 2 
percent of domestic food expenditures. Given the numerous substitution 
possibilities among foods, it would seem that a small effective increase in 
income available for food purchases would have only a small impact on 
prices. 

11. Conclusion 

The results of this study lead to a rejection of the notion that 

government programs increase farm income in the long-run. Dynamic analysis 


reveals that while government programs increased farm income during some 
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years of the sample period, in the most years they did not. The cumulative 
effects were reduced farm income -— basically as a consequence of induced 
resource misallocation. Land use was directly restricted, as were capital 
and labor utilization indirectly. 

If the only objective of government intervention in agricultural 
product markets was to achieve income redistribution, then a more efficient 
method for accomplishing this goal would have been through direct income 
transfer. Because there have been other objectives associated with 
government policies in agriculture, the efficiency question must be 
resolved through a consideration of the total benefits and costs from 
government Breerane’ not just the benefits and costs from income 
redistribution, however. 

The findings of this study are partially corroborated in an analysis 
performed by Lamm (18). In that study, Lamm developed a 24 equation model 
of the U.S. economy with a 5 equation agricultural sector, a manufacturing- 
service sector, a money market, and a consumption sector. Despite 
differences in model specification, structure, and estimation, Lamm 
concludes that "the price support system may have been Rainterependccive 
by reducing agricultural income and output below that which would have 
otherwise obtained if there had been no government subsidies to 


agriculture." The results of the present study support this conclusion. 
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FOOTNOTES 


Although the demand for agricultural products is in reality a 


derived demand, it is viewed as a consumer demand in this study to 
Simplify the analysis. 


This assumption, of course, may also be a pretension. 


This step is viewed as an identification of zero value coefficients 
in the reduced form. 


Milk marketing orders, which are an important part of the dairy 
price support program, are not considered explicitly in the model. 


Versions of the model using E-1(pt) = apt—1 and Et-1(pt) = pt-1 


did not change the direction of effects, although the magnitudes 
were altered somewhat. 
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